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(54) System and method using a split printer driver to control a computer printer device 



(57) A split printer driver comprising a separate 
page driver for optimising and storing print data into a 
journal file, a journal file processor for retrieving the op- 
timised print data from the journal file, and separate 
render driver for receiving the optimised print * data from 



the journal file processor, processing the optimised print 
data using an image processor, rendering the optimised 
print data into picture elements, and providing the pic- 
ture elements to a printer to produce high-quality printed 
images. 
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Description 

This invention relates generally to control of com- 
puter printers and more particularly to a system and 
method using a split printer driver to control a computer $ 
printer device. 

Producing high-quality printed images using com- 
puter systems is an important goal of many computer 
users as well as computer system manufacturers. The 
computer printer and the printer driver are critical ele- 10 
ments in achieving high-quality printed images. The 
printer driver software and associated hardware receive 
print data from a host computer system and provide the 
print data to a peripheral printer in the appropriate for- 
mat, is 

As computer technology has become more sophis- 
ticated, the demand for computer printers with higher 
resolution and greater color reproduction capability has 
also increased. Higher resolution and greater color ca- 
pacity typically require larger amounts of computer 20 
memory and longer computer processing times. These 
increased technological demands of high-resolution 
color printing frequently impair printing job throughput 
and impact negatively on computer system perform- 
ance. Implementation of computer printing devices has 2s 
thus become a significant consideration in achieving op- 
timal computer system performance. 

Attempts to produce high-quality printed images us- 
ing computer systems have conventionally taken sever- 
al approaches One previous computer system provides 30 
print data to the printer driver in one-page increments. 
Another previous computer system utilizes a banding 
architecture and divides a print job page into increments 
called "bands" which are provided to the printer driver 

During the printing process, the printer driver per- 35 
forms a series of discrete functions such as obtaining 
print data from the host computer system, analyzing and 
processing the print data, rendering the print data into 
picture elements, and providing the picture elements to 
a designated printer. Previous computer systems, how- 
ever, typically use an "all-or-nothing" printer driver ap- 
proach to provide print data to the system printer. Con- 
ventional printer drivers are unitary devices which per- 
form the various printer driver functions as an indivisible 
process. This "all-or-nothing" approach frequently re- 45 
suits in less than optimal performance when confronted 
with the heightened technological demands of printing 
high-resolution color images. 

For example, previous computer systems frequent- 
ly halt system use while the printer driver processes the 
print job data. This interruption requires the system user 
to wait until the entire printer driver process is completed 
before system use can resume. Such interruptions due 
to printer driver processing time can be both costly and 
inconvenient. System control, however, could be quickly 55 
returned to the user immediately after the print data ac- 
quisition function was performed by the printer driver if 
the print data processing and picture-element rendering 



functions were performed as separate and discrete 
printer driver functions. 

Previous printer drivers are also somewhat inflexi- 
ble and awkward because their "all-or-nothing" ap- 
proach is not conducive to design modularity or distri- 
bution of printer driver functions such as print data 
processing. The increased technological requirements 
of high-quality printed images make modular inflexibility 
a significant drawback in a printer driver device. Sepa- 
rating the printer driver into discrete functions might also 
facilitate use of a multitasking approach to printer con- 
trol, where an operating system capable of supporting 
multitasking operations could run several printer driver 
functions concurrently, thus saving computing time and 
increasing throughput of print data. 

Therefore, an improved system and method is 
needed to effectively control a computer printer device 
using a split printer driver to produce high-quality printed 
images according to the present invention. 

In accordance with the present invention, a system 
and method are disclosed for using a split printer driver 
to control a computer printer device. In the preferred em- 
bodiment of the present invention, a computer system 
comprises a split printer driver and a" printer device for 
producing high-quality printed images responsive to 
print data provided by the computer operating system. 

The split printer driver preferably includes a sepa- 
rate page driver which performs a preliminary optimising 
procedure on the print data and then stores the opti- 
mised print data into a journal file. A journal file proces- 
sor retrieves the optimised print data from the journal 
file and supplies it to a separate render driver which is 
a part of the split printer driver. The separate render driv- 
er receives the optimised print data from the journal file 
processor and processes the optimised print data using 
an image processor. The processed print data is then 
rendered into picture elements by the render driver and 
provided to a spooler accessible by a printer to produce 
high-quality printed images. 

The preferred embodiment of the present invention 
also comprises a multi-tasking operating system capa- 
ble of concurrently operating the separate page driver 
to optimise and store the print data, and operating the 
separate render driver to process and render the print 
data into picture elements. The concurrent operation of 
the page driver functions and the render driver functions 
using a multi-tasking computer operating system cre- 
ates a more time-efficient computer printing system and 
effectively increases printer throughout. 

Embodiments of the present invention will now be 
described by way of example only and with reference to 
the accompanying drawings, in which: - 

FIG. 1 is a block diagram showing a computer sys- 
tem having a split printer driver according to a pre- 
ferred embodiment of the present invention; 

FIG. 2 is a block diagram showing elements of the 
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split printer driver of FIG. 1 ; 

FIG. 3 is a block diagram showing the page driver 
of the split printer driver of FIG. 2; 

FIG. 4 is a block diagram showing the contents of 
the split printer driver journal file of FIG. 2; 

FIG. 5 is a diagram showing a typical memory con- 
figuration of special page data stored into the jour- 
nal tile by the page driver; 

FIG 6 is a block diagram showing the journal file 
processor read-mode according to a prelerred em- 
bodiment of the present invention; 

HCi 7 ts a block diagram showing the render driver 
oi the spin printer driver of FIG. 2; 

FIG 5 is a flowchart showing process steps for print 
Uitrt requisition, analysis, optimization, and stor- 
rtgc by the page driver according to a preferred em- 
bodiment of the present invention; 

f\G 9c.i flowchart showing detailed process steps 
tot .m^ty/mg optimizing, and storing print data by 
no pnqo driver according to a preferred embodi- 
ment cJ the present invention; 

f i C» 1 0 is h flowchart showing journal file processor 
steps for reading optimized print data from the jour- 
nal *«te rind providing the optimized print data to the 
fcnOOf dn/cr 

F tG n is n flowchart showing render driver process 
ttcos tor processing and rendering print data into 
pictu'c dements and providing the picture elements 
to rt pr ntcr and 

no. 1 2 is n drawing of a print job example consist- 
in- or n newsletter including text, a device-inde- 
pcrvjent bitmap, and graphics. 

a system rtnc method are disclosed herein for using 
rt split pf mtcf crrver to control a computer printer device. 
The spn prmicr driver comprises computer software 
rtna issocirtted hardware, and includes a page driver to 
myu io -inU optimize print data, a journal file for storing 
it tv upt»fni/ixJ print data, a journal file processor for re- 
trieving the optimized print data from the journal file, and 
a rcrdc dirvcr for processing and rendering the opti- 
mized print oVita into picture elements which are sup- 
pled to a computer printer to produce high-quality print- 
od tmagos 

FIG 1 is a block diagram of a computer system 10 
having a split printer driver 21 according to a preferred 
embodiment of the present invention. Computer system 
1 0 preferably comprises a central processing unit (CPU) 



12, a video display 1 4, an input device 16, a printer 13, 
a communications interface 19, a random-access-mem- 
ory (RAM) 24, a hard drive 27, a read-only-memory 
(ROM) 28, and a disk drive 29. RAM 24 contains an op- 

5 erating system (O/S) 20, an application program 22, and 
stored data 23. Each element of computer system 10 
preferably has an input and an output coupled to a com- 
mon system bus 26. Computer system 10 may alterna- 
tively include various input devices to input information 

10 and to interface with the various system software. Split 
printer driver 21 resides as part of O/S 20 within RAM 
24, and is used by system 10 to control printer 18 and 
produce high-quality printed images, according to the 
present invention. 

is Components of this invention may be conveniently 
implemented using a conventional general purpose dig- 
ital computer system 10 programmed according to the 
teachings of this specification, and appropriate software 
coding can be readily prepared based on teachings of 

20 the present disclosure. The present invention may also 
be implemented by the preparation of application-spe- 
cific integrated circuits or by interconnecting an appro- 
priate network of conventional circuits. In the preferred 
embodiment of the present invention, the split printer 

25 driver 21 may take the form of interdependent threads 
executing on a general purpose computer system 10. 
These threads permit the system 10 to carry out a split 
printer driver 21 technique when the system 10 reads 
and executes their corresponding programming instruc- 

30 tions from a computer-readable storage medium. The 
storage medium containing the thread instructions can 
include, but is not limited to, any type of disk media in- 
cluding floppy disks, optical disks, CD-ROMs, magneto- 
optical disks, hard drives or disk arrays, whether located 

35 within or external to the processing system. Alternately, 
the storage medium can include ROM, RAM, EPROM, 
EEPROM, flash EEPROM or any other type of media 
suitable for storing computer-readable instructions. 
FIG. 2 is a block diagram showing elements of split 

40 printer driver 21 according to a preferred embodiment 
of the present invention. Due to the subdivided structure 
of the split printer driver 21 , the present invention is con- 
ducive to design modularity and distribution of printer 
driver functions such as print data processing. Separat- 
es ing the printer driver 21 into discrete functions also fa- 
cilitates the use of a multitasking approach to printer 
control, where an operating system capable of support- 
ing multitasking operations can control several printer 
driver lunctions concurrently, thus saving computing 

50 time and increasing throughput of print data. The split 
printer driver 21 also performs a valuable "look ahead" 
function by causing the page driver 31 to analyze and 
optimize print data 30. The analysis information is pro- 
vided to render driver 37 to allow processing and ren- 
ss dering of the picture elements with advance information 
about the ultimate desired print image. This "look 
ahead" feature permits split printer driver 21 to function 
more efficiently and helps produce high-quality printed 
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images, as discussed with reference to FIG. 7. 

In FIG. 2, page driver 31 receives print data 30 from 
the host computer operating system in response to a 
print command from the system user. Page driver 31 op- 
timizes print data 30 into one-page units, and stores the 
optimized print data with all drawing commands into 
journal file 33. Journal file 33 then contains a collection 
of drawing commands and optimized print data required 
to render pages of original print data 30. 

Journal file processor 35 retrieves the optimized 
print data from journal file 33 and provides the optimized 
print data to render driver 37. Journal file processor 35 
is also responsive to a set of driver settings 38. Exam- 
ples of driver settings 38 include print-image resolution, 
color printing selection, paper type, imageable print ar- 
ea, and various specific printer options. The initial driver 
settings 38 are provided by render driver 37 and may 
be subsequently updated by journal file processor 35. 

Render driver 37 is connected to user interface (UT) 
39 and maintains control over driver settings 38. Render 
driver 37, however, may indirectly call page driver 31 
responsive to a request to post Ul 39. Ul 39 essentially 
contains controls enabling a system user to select spe- 
cific printer functions and options. 

Journal file processor 35 provides optimized print 
data retrieved from journal file 33 to render driver 37 
which processes the optimized print data and renders 
the optimized print data into picture elements. Render 
driver 37 then provides the rendered picture elements 
to a printer spooler 17 which printer 18 accesses to pro- 
duce printed images. 

FIG. 3 is a block diagram showing page driver 31 
of the split printer driver 21 of FIG. 2. In FIG. 3, print data 
30 is provided by the host computer operating system 
20 to page driver 31 in response to a print command 
from the system user. Page device driver interface (DDI) 
40 receives and separates print data 30 into high-quality 
device-independent bitmap (DIB) data 42 and other da- 
ta 44 which includes basic text and graphic primitives. 
Page DDI 40 also has the ability to query driver settings 
from render driver 37, including print resolution, paper 
size, color print selection, or special printer options. 

In the preferred embodiment, DIB data 42 and other 
data 44 are optimized before being stored in journal file 
33, The optimization process allows page driver 31 to 
perform preliminary print data processing and format- 
ting before storing the print data in journal file 33. Spe- 
cifically, page driver 31 develops a data base collection 
or all object elements for each individual image of a print 
job and arranges the object elements in the correct or- 
der, including any necessary pointers or tags, before 
storing the optimized print data in journal file 33. Since 
the print data 30 has been previously optimized by page 
driver 31, a straightforward read-function can be used 
at print data retrieval time. 

Other data 44 is processed in block 48 and then 
stored in journal file 33. DIB data 42 is analyzed in block 
46 to determine object type and important attributes 



such as object type and color information. DIB data 42 
is also analyzed to determine whether the analyzed data 
42 is part of a larger image. If analysis in block 46 reveals 
that the analyzed DIB data 42 is part of a larger image, 

5 a special identifier is added to link the analyzed DIB data 
42 to other related DIB data 42 before storing the ana- 
lyzed DIB data 42 into a special page data record (SP- 
DR) in block 49. If analysis 46 reveals that the analyzed 
DIB data 42 is not part of a larger image, the analyzed 

10 Dl B data 42 is still identified and then stored into a SP DR 
in block 49. 

FIG. 4 is a block diagram showing the contents of 
the split printer driver journal file 33 according to a pre- 
ferred embodiment of the present invention. Journal file 
is 33 essentially contains encoded information differenti- 
ating print data as either special or standard data. Spe- 
cial data includes the analysis data provided by page 
driver 31 , such as image type, an identifier if the object 
is part of a larger image, and various image attributes 
20 like color information and line thickness. 

In FIG. 4, page driver 31 provides optimized print 
data to journal file 33. Special page data 52 contains a 
combination of commands and parameters which iden- 
tify the optimized print data as special in nature, includ- 
es ing analysis data discussed in conjunction with FIG. 3 
above. Standard drawing data 54 contains drawing calls 
for standard print jobs, for example, circle primitives, line 
styles, fill patterns, specifying colors, bit -block transfers, 
and scaling transformations. Journal file processor 35 
30 thus reads the contents of journal file 33 and differenti- 
ates between standard drawing data 54 and special 
page data 52, 

FIG. 5 is a diagram showing a typical memory con- 
figuration of special page data 52 after being stored into 
35 journal file 33 by page driver 31 . Special page data 52 
typically includes a group of special page data records 
(SPDRs) which contain information used by the present 
invention to process and render print data 30 into high- 
quality images. Referring to FIG. 5, object °1 fl 120 cor- 
40 responds to a sub-portion of print data 30 received by 
page driver 31 and includes the analysis and optimiza- 
tion information gathered by page driver 31 The FtG.5 
SPDR containing object "1 B 120 shows examples of in- 
formation typically contained in each SPDR. The object 
45 which is the subject of a print job is specified in object 
type 122. Examples of object types include text, device- 
independent bitmap (DIB), and bit-block transfer. An 
identifier (ID) 124 is used to identify whether object "1 n 
120 is part of a larger image. Various attributes 126 are 
so included, such as color information, line thickness, a 
bounding rectangle for the object, and a pointer to a cor- 
responding standard drawing data 54 record containing 
non-special print data for object "1" 120. A pointer 128 
to the next linked-list record in journal file 33 is also in- 
55 eluded in each SPDR. Object H 2 n 1 30 and object *3 a 1 32, 
continuing up to an object n n M 134 may also be stored 
in individual SPDRs within special page data 52 of jour- 
nal file 33. Each of the SPDRs typically may include an 



4 



BNSDOCID <EP 0772115A1J_> 



EP0 772 115 A1 



8 



object type 122, an identifier 124, attributes 126, and a 
pointer 128 as discussed in conjunction with object "1" 
120. 

FIG. 6 is a block diagram showing the journal file 
processor 35 in journal file read-mode according to a 
preferred embodiment of the present invention. Journal 
file processor 35 sequentially reads records in journal 
file 33 and determines whether each record is special 
page data 52 or standard drawing data 54. In the pre- 
ferred embodiment, page driver 31 stores each record 
into journal file 33 with necessary information in the cor- 
rect sequence, so journal file processor 35 typically per- 
forms a straightforward read-function upon each record 
in journal file 33. Journal file processor 35 then provides 
a special escape signal 56 to render driver 37 respon- 
sive to special page data 52 from journal file 33. Special 
escape signal 56 includes information from the analysis 
and optimization process performed by page driver 31 
and stored in special page data 52. Journal file proces- 
sor 35 also provides standard drawing signal 58 to 
render driver 37. Standard drawing signal 58 includes 
the non-special drawing-call information stored in stand- 
ard drawing data 54 within journal file 33. 

FIG. 7 is a block diagram showing render driver 37 
of split printer driver 21 according to a preferred embod- 
iment of the present invention. In FIG. 7, journal file proc- 
essor 35 provides special escape signal 56 and stand- 
ard drawing signal 58 to render device driver interface 
(DDI) 60 ol render driver 37. Standard drawing signal 
58 is separated by render DDI 60 into high-quality de- 
vice independent bitmap (DIB) data 62 and other data 
64. Render DDI 60 then provides DIB data 62 and other 
data 64 to image processor 66. Special escape signal 
56 is internally passed through render DDI 60 to image 
processor 66 for use in special picture-element process- 
ing and rendering. In general, maximum print quality can 
be obtained by understanding certain important aspects 
of print data 30. For example, attributes 126 stored in 
special page data 52 within journal file 33 may be used 
to calculate a color gamut for a particular print job. Also, 
identifier 124 stored in special page data 52 may be 
used to tell render driver 37 whether a particular object 
is part ol a larger image. This information increases print 
quality because prior knowledge ("look ahead") of a 
complete image's contents permits the image process- 
ing algorithm of the render driver 37 to function more 
efficiently. Various types of image processing and ren- 
dering of picture elements require information typically 
not provided by previous printer drivers at the start of 
the rendering process. The present invention, in con- 
trast, has previously analyzed print data 30, and can 
provide this extra analysis information to the render driv- 
er as a "look ahead" via special escape signal 56. 

Image processor 66 can operate in a number of dif- 
ferent modes, including a bypass mode, a full-band 
mode, and a high-quality device independent bitmap 
(DIB) mode. Image processor 66 transforms various im- 
age types into a consistent conventional format that is 



compatible with printer 1 8, and also performs various 
image processing functions, such as color processing 
and dithering. In full-band mode, data is initially ren- 
dered into picture elements and then processed. In DIB 

5 mode, data is processed and then rendered into picture 
elements to allow greater flexibility in processing the da- 
ta. Special escape signal 56 is used by image processor 
66 to affect special processing and rendering of picture 
elements. After processing and rendering the picture el- 

io ements, render driver 37 provides the picture elements 
to a spooler 17 which may then be accessed by printer 
18 to produce printed images. 

FIG. 8 is a flowchart showing process steps for print 
data 30 acquisition, analysis, optimization, and storage 

is by the page driver 31 according to a preferred embodi- 
ment of the present invention. The page driver 31, in 
step 70, receives non-optimized print data 30 from a 
host computer operating system 20 in response to a 
print command issued by the system user. In step 72, 

20 the page driver 31 analyses the received print data 30 
and separates high-quality device-independent bitmap 
(DIB) data 42 from other data 44. In step 74, the received 
print data 30 is subject to preliminary optimization by the 
page driver 31. The optimized print data, in step 76, is 

25 recorded into the journal file 33 by the page driver 31 . 
In step 78, the page driver 31 then signals the journal 
file processor 35 that the optimized and stored print data 
is ready to be retrieved, rendered into picture elements, 
and then printed. 

30 FIG. 9 is a flowchart showing detailed process steps 
for analyzing ; optimizing, and storing print data 30 by 
the page driver 31 according to a preferred embodiment 
of the present invention. The FIG. 9 process presents 
the analyzing step (72) and the optimizing step (74) of 

35 FIG. 7 in greater detail. In step B0, page driver 31 per- 
forms object analysis on the print data 30 received from 
the host computer operating system 20 and separates 
the print data 30 into high-quality device-independent 
bitmap (DIB) data 42 and other data 44. The page driver 

40 31, in step 82, determines whether the analyzed DIB da- 
ta 42 is part of a larger image. If the DIB data 42 is part 
of a larger image, step 84 creates a separate special 
page data record (SPDFt) for the DIB data 42 and up- 
dates all related SPDRs to identify all related SPDRs as 

45 part of a larger image. If the DIB data 42 is not part of a 
larger image, step 86 creates a SPDR for the DIB data 
42. Step 76 (FIGS. 8 and 9) records the optimized print 
data into the journal file 33, including DIB data from 
steps 84 and 86 and other data from step 80. In the pre - 

so f erred embodiment, other data from step 80 may be op- 
timized or processed before being recorded into the 
journal file 33 during step 76 

FIG. 10 is a flowchart showing journal file processor 
35 steps for reading optimized print data from the journal 
55 file 33 and providing the print data to the render driver 
37. The journal file processor 35, in step 90, retrieves 
an individual print data record from the journal file 33. 
In step 92, the journal file processor 35 determines 
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whether the print data record is special page data 52 or 
standard drawing data 54. The journal file processor, in 
step 94, responsive to the special page data 52 provides 
a special escape signal 56 to a special escape interface 
on the render driver 37. The journal file processor 35, in 
step 96 ; responsive to the standard drawing data 54 pro- 
vides a standard drawing signal 58 to a standard inter- 
face on the render driver 37. In step 98, the journal file 
processor 35 determines whether other journal file 
records remain to be retrieved from the journal file 33. 
If other records remain : step 98 returns the process to 
step 90 and repeats the FIG. 10 process steps. If no 
other records remain, the FIG. 10 process is exited. 

FIG 11 is a flowchart of render driver 37 steps for 
processing and rendering print data into picture ele- 
ments and providing the picture elements to a printer 
le I he render driver 37, in step 100, generates a high- 
quHli'.y devce-independent bitmap (DIB) signal 62 and 
oner signal 64 responsive to the standard drawing sig- 
nal 5r provided by the journal file processor 35. In step 
102 :hc lender driver 37 provides the DIB signal 62 and 
the other signal 64 to an image processor 66 within the 
render crrvcr 37 for image processing, such as dithering 
or cc»or processing. In step 104, the render driver 37 
provides .i special escape signal 56 from the journal file 
proceed 35 to the image processor 66 for use in spe- 
cial processing and rendering of the picture elements. 
The render crrver 37, in step 106, processes and 
rrwi.M<; inr print data into picture elements. In the pre- 
lorrrxi omhofjimcnt, the DIB signal 62 is processed prior 
10 fcnacrtnq whereas the other signal 64 may be ren- 
dered into picture elements prior to when processing oc- 
curs in step i0c. the rendered picture elements are sent 
ion printer spooler 1 7 which maybe accessed by a print- 
er l r to produce high-quality printed images according 
to the present invention. 

FiG i r is a drawing of a sample print job consisting 
of model newsletter 1 40 which wilt serve as an exam- 
ple to illustrate the basic operation of split printer driver 
2i Mocei newsletter 140 includes a device-independ- 
ent d tmip iDiB) 142 depicting a person waving, various 
hresoue*: 144 and a graphic 146 showing a bar chart. 

in tne pre'erred embodiment, when a system user 
issues n command td print newsletter 140, operating 
system i^u ot computer system 10 provides the corre- 
spond;] newsletter print data 30 to page driver 31 of 
sput onntei driver 21. The format of print data 30 de- 
pends pn»r uniy upon the host computer system 10 and 
opening system 20. Typically, print data 30 will ei- 
ther be m pngo format, where print data 30 is provided 
to pnqc driver 31 in one-page increments, or in a band- 
in q form tt which divides a print job page into increments 
called "bands*. Further, for reasons such as memory 
conservation, the sequence of print data 30 may not fol- 
low the physical layout (top -to-bottom and I eft -to- right) 
of newsletter 140. Instead, operating system 20 may, for 
example first send DIB 142 in three banded segments, 
followed by text 144 divided into a number of bands, and 



finally, send graphic 146 using two banded segments. 

Render driver 37 must render picture elements and 
provide them to printer 18 in a sequence which follows 
the physical layout of newsletter 1 40 (top -to-bottom, and 
5 left-to-right). Therefore, the present invention uses page 
driver 31 to analyze and optimize print data 30, and then 
to record the optimized print data into journal file 33 in 
special page data records (SPDRs) located within spe- 
cial page data 52. 
10 For example, DIB 142 of newsletter 140 could be 
optimized by page driver 31 and recorded in journal file 
33 in three separate SPDRs corresponding roughly to 
the top : middle, and bottom of DIB 142. Each DIB 142 
SPDR would include an identifier 124 signifying the SP- 
*5 DRs are part of the larger image of DIB 1 42. The SPDRs 
each also contain a pointer 128 indicating which SPDR 
should be read next, during the retrieval sequence per- 
formed by journal file processor 35. Page driver 31 also 
analyzes DIB 142 and stores the analysis data in the 
20 DIB 142 SPDRs. Examples of such analysis data in- 
clude object type 1 22 (such as Dl B, text, bit-block trans- 
fer, or polygon), and attributes 126 (such as color infor- 
mation, line thickness, bounding rectangles, and a 
pointer connecting special page data 52 to related 
25 standard drawing data 54). In the newsletter 1 42 exam- 
ple, the optimization and analysis process described in 
conjunction with DIB 142 would also be performed on 
text 144 and graphic 146, resulting in optimization, anal- 
ysis, and storage of print data 30 for the entire newsletter 
30 140. The special analysis and optimization data is 
stored in special page data 52 of journal file 33, and 
standard drawing calls are stored in standard drawing 
data 54 of journal file 33. 

Page driver 31 then signals journal file processor 
35 35 to retrieve the SPDRs from journal file 33 and provide 
them to render driver 37. Journal file processor 35 reads 
each SPDR in sequence, and then sends standard 
drawing data 54 to a render driver 37 standard interface 
via standard drawing signal 58, and also sends special 
40 page data 52 to a render driver 37 escape interface via 
escape signal 56. Render driver 37 processes and 
renders the retrieved print data into picture elements us- 
ing the special escape signal 56. Special escape signal 
56 allows render driver 37 to obtain the results of the 
45 optimization and analysis procedure previously per- 
formed by page driver 31 . The special escape signal 56 
can provide information like object type 122, identifier 
124 showing related parts of an image, and attributes 
(such as color information, line thickness, and bounding 
so rectangles). This "look ahead" function allows render 
driver 37 to more efficiently process and render the print 
data because, rather than beginning to blindly render 
picture elements, render driver 37 has advance infor- 
mation about the ultimate desired print image. Render 
55 driver 37 processes and renders sample newsletter 1 40 
into picture elements and provides the elements in the 
correct sequence to spooler 17 which is accessible by 
printer 18 to produce high-quality printed images ac- 
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cording to the present invention. 

The invention has been explained above with refer- 
ence to a preferred embodiment. Other embodiments 
will be apparent to those skilled in the art in tight of this 
disclosure. For example, the journal file 33 could be im- 
plemented using a variety of different storage devices, 
including the system hard drive 27, the system RAM 24, 
or a discrete journal file storage device. Further, the 
present invention page driver 31 function of optimizing 
and storing print data 30, and the render driver 37 func- 
tion of processing and rendering the picture elements 
may either operate sequentially., or they may operate 
concurrently as independently executable threads or 
execution modules, providing that the host operating 
system 30 is capable of supporting cooperative or 
preemptive multi-tasking operations. Operating the 
page driver 31 and the render driver 37 as concurrent 
processes using a mutti-tasking operating system re- 
sults in a more time-efficient printing system and signif- 
icantly increases printer throughput. 

Therefore, these and other variations upon the pre- 
ferred embodiments are intended to be covered by the 
present invention, which is limited only by the appended 
claims. 



Claims 

1. A computer system comprising: 

a processor for controlling the computer sys- 
tem; 

a printer driver coupled to the processor for re- 
ceiving print data, said printer driver further 
comprising 

a page driver for optimising and storing the re- 
ceived print data, and 

a separate render driver coupled to the page 
driver for rendering the stored print data into 
picture elements; and 

a printer coupled to the printer driver for pro- 
ducing printed images from the picture ele- 
ments. 

2. The computer system of claim 1 , wherein the printer 
driver further comprises a journal file for storing the 
optimised print data. 

3. An output device comprising: 

split printer driver means including: 
a page driver for optimising print data, 
a journal file for storing the optimised print data, 
a journal file processor for retrieving the opti- 
mised print data, and 

a render driver for rendering the optimised print 

data into picture elements; and 

a printer responsive to said split printer driver 



for producing printed images from said picture 
elements. 

4. A method using a split printer driver to control a 
s computer printer comprising the steps of: 

optimising and storing print data; 
retrieving the optimised print data; 
rendering the optimised print data into picture 
10 elements; and 

providing the picture elements to the computer 
printer to produce printed images. 

5. A computer-usable medium having com puter- read - 
is able program code embodied therein for causing a 

computer system having a processor, a display, an 
input device, a memory, a printer and a split printer 
driver to perform the steps of: 

20 optimising and storing print data; 

retrieving the optimised print data; 

rendering the optimised print data into picture 

elements; and 

providing the picture elements to the printer to 
25 produce printed images. 

6. The method of claim 4 or the computer-usable me- 
dium of claim 5, wherein the step of optimising and 
storing print data further comprises the steps of: 

30 

analysing the print data to determine whether 
the print data is a device-independent bitmap; 
creating a special page data record including 
an identifier showing whether the device-inde- 
35 pendent bitmap is part of a larger image. 

7. The method of claim 4 or the computer-usable me- 
dium of claim 5, wherein the step of rendering the 
optimised print data further comprises the step of 

40 processing the optimised print data using an image 
processor. 

8. The method of claim 4 or the computer-usable me- 
dium of claim 5, wherein a multi-tasking computer 

45 operating system controls the step of optimising 
and storing print data, and concurrently controls the 
step of rendering the optimised print data into pic- 
ture elements. 

50 9. An output device comprising: 

means for optimising and storing print data; 
means for retrieving the optimised print data; 
means for rendering the optimised print data in- 
55 to picture elements; and 

means for producing printed images respon- 
sive to said picture elements. 
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10. The system of claim 1 or the output device of claim 
3 or the output device ot claim 9, wherein means for 
optimising and storing print data further comprises: 

means for analysing the print data to determine 
whether the print data is a device-independent 
bitmap; 

means for creating a special page data record 
including an identifier showing whether the de- 
vice-independent bitmap is part of a larger im- 
age. 

11. The system of claim 1 or the output device of claim 
3 or the output device of claim 9, wherein the means 
for rendering the optimised print data includes an is 
image processor for performing image processing 
upon the optimised print data. 

12. The system of claim 1 or the output device of claim 
3 or the output device of claim 9, further comprising 20 
multi-tasking operating system means for control- 
ling the means for optimising print data, and for con- 
currently controlling the means for rendering the op- 
timised print data into picture elements. 

25 



30 



35 



40 



45 



50 



55 
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